ABSTRACT Currently, being deployed by organizations to develop high-quality software at a low cost, global software development (GSD) faces many challenges that make development activities more complex. These GSD challenges are mainly concerned with requirements to change management (RCM). RCM plays a key role in the successful execution of software projects. The objective of this paper is to identify the best practices of the RCM process by adopting a systematic literature review (SLR) and validate them using questionnaire survey with industry experts. A total of 46 best practices were identified through SLR and validated with industry experts. We have further classified the identified practices in the domain of client and vendor GSD organizations with the aim to provide a clear understanding of the RCM best practices in the context of both types of GSD organizations (client, vendor). Moreover, we have conducted a comparison analysis between SLR and questionnaire survey data and found a moderate positive correlation in the ranks of both data sets (r s = 0.522, p=0.003). In addition, the criticality of the identified best practices was assessed using the criteria of a practice having frequency ≥50%. The findings of this paper provide a framework that could help the GSD organizations to address the problems related to RCM in GSD environment.
I. INTRODUCTION
In software engineering (SE), significant attention is required to manage the software process improvement (SPI) activities. Therefore, research efforts have been directed towards the implementation of SPI frameworks/ standards to increase software quality and productivity [1] , [2] . ISO/IEC 15504 and Capability Maturity Model Integration (CMMI) are examples of well-known and established SPI standards. CMMI is the latest SPI model introduced by the Software Engineering Institute (SEI). The CMMI model consists of five maturity levels (MLs) namely: initial, managed, defined, quantitative
The associate editor coordinating the review of this manuscript and approving it for publication was Basit Shahzad. management, and optimizing. The lowest level is Level 1(i.e. initial), which represents a poorly controlled SE process, while the highest Level 5 (i.e. optimizing) that represents an advanced SE capability. Although, the CMMI model assists software development organizations in enhancing their software quality but only a few software firms are adopting it [2] . Staples et al. [3] highlights the key reasons for unadapting of CMMI as an SPI model. The reasons of un-adoption of CMMI are also underlined by Chrissis et al. [4] and stated that ''CMMI identifies 'what' activities are expected, but does not specify techniques\practices to accomplish those activities''. Moreover, Vivatanavorasin et al. [5] pointed out that CMMI does not describe how the software development organizations should act to achieve a given CMMI process area. Therefore, Level-2 of CMMI defines the special practices (SP) and there is a significant need to give careful consideration to SP-1.3 (i.e. requirements change management).
Requirements change management (RCM) is a challenging phase of software development life cycle as compared to other engineering parameters [6] . In real world practices, software practitioners face problems in identifying an extensive set of system requirements that reflect contemporary situations and adjust to changing needs [6] . Several factors such as customer needs, market change, global competitors, and government regulations significantly contribute to the change in system requirements. One of the most important issue that software development organizations have to address is the dynamic change in requirements process [7] . Therefore, RCM is a critical activity towards the successful software development [8] . According to Nurmuliani et al. [9] , the modification of requirements can be described as ''the tendency of requirements to change over time reacting to the evolving needs of customers, stakeholders, organizations, and the work environment''.
Managing such evolving changes in requirements are considered as a challenge in collocated software development and it became more complex in global software development (GSD) environment [10] . Owing to the activities involved in RCM, it is one of the most communication and collaboration dependent activity in the software development life cycle. The key practices to the successful management of requirements include communication and coordination between all the stakeholders [11] , [12] . The poor management of demanded changes in requirements can have disastrous effects on system development such as high software cost, delayed schedules, volatile requirements, and endless testing, that ultimately cause project failure [8] , [9] . According to Ramzan and Ikram [13] the proper management of requirements change can be rewarding and challenging, both at the same time.
Global software development (GSD) is a modern software development paradigm in which development activities are carried out at geographically distributed locations around the globe [14] . To achieve economic and strategic benefits, there is a growing interest in software industry to transform their development activities from collocated development environment to GSD [15] , [16] . A survey conducted by the US-based Standish Group indicated that approximately 20% of client firms out of 1,000 major software development firms are globalizing their businesses [17] . Outsourcing development activities of vendor organizations has become increasingly important in low-cost countries owing to the significant economic gain [18] . However, besides the benefits, the GSD causes several additional complexities for practitioners that do not exist in collocated software development environment [19] . In GSD, the development teams are situated in different geographical locations, differences in ethnicities and time zones have a negative impact on communication and coordination [20] , thereby resulting in poor communication, skills, facilities, and trust among overseas teams [21] .
According to a study conducted by the Standish Group with approximately 13,500 software projects, 29% of the projects were successful, 18% were unsuccessful, and 53% were uncertain in the context of GSD [22] . Consequently, inadequate management of demanded requirements change is one of the key reasons for low project success rate. According to Bhatti et al. [23] and Akbar et al. [19] the main reason behind the low projects success rate is the insufficient attention given to RCM process in the domain of GSD.
A. STUDY OBJECTIVE
This study has two broad objectives: (i) to identify the RCM related best practices in the domain of GSD from the literature and validate them by employing questionnaire survey approach with real-world practitioners; and (ii) to map the investigated best practices into a theoretical framework. However, understanding of the reported best practices can assist the GSD organizations to manage the demanded requirements changes effectively and efficiently. The detailed review of RCM and GSD literature provides in-depth understanding to RCM researchers and practitioners working in the domain of GSD. Moreover, the mapping of best practices into a robust theoretical framework is significant for practitioners to notice that which practices are critical for what knowledge area of software process improvement, that assist to accomplish the key areas of RCM process in GSD environment. The ultimate objective of this research project is developing a maturity model of RCM for GSD organizations. This study is an initial step towards the development of a comprehensive RCM maturity model. The proposed RCM maturity model will be based on the critical challenges, critical success factors and best practices. The current study just contributes to the one phase of the proposed RCM maturity model that is RCM best practices in GSD. The detail structure of the proposed RCM maturity model is presented in section 8 (Future work) which clearly indicate that how the findings of this study contribute to the development of proposed RCM maturity model.
B. STUDY STRUCTURE
The rest of the paper is organized as: Section 2 explains the background of this paper. The employed research methodologies are discussed in section 3. The results and discussion of this study are discussed in section 4. The summary of the research questions is given in section 5. Implications of the study are discussed in section 6. Limitations of the study are discussed in section 7. Section 8 consists of the future work of this research and the final conclusions are summarized in section 9.
II. STUDY BACKGROUND A. EXISTING RCM FRAMEWORKS
Several frameworks have been developed to help software organizations for managing the RCM activities effectively and efficiently. Niazi et al. [24] proposed an RCM model to apply the special practices (SP) of capability maturity model integration (CMMI), Level 2 (SP1.3-1). The Niazi et al RCM model is based on the existing literature and empirical study with RCM practitioners. Minhas and Zulfiqar [25] developed a framework to describe the change commencement, assessment, and selection procedures of RCM. Lai and Ali [15] introduced a framework for requirements management to create and manage a change requests warehouse, produce a traceability matrix, and discuss information on requirements. Sinha et al. [20] proposed a tool to assist communication and coordination activities during RCM process. Bhatti et al. [23] proposed a formal change management process model that consists of tasks of every stakeholder mentioned at each step's movement. Kashta et al. [26] introduced a model to manage the demanded requirements in small and medium software development organizations. Similarly, Ince's [27] developed an RCM model to manage the demanded requirements in a systematic way. These models and strategies can guide an organization in managing the required changes, updating certain needs, developing better products, minimizing development costs and time, and improving customers' satisfaction. However, most of the previous research studies have considered RCM in the context of collocated software development rather than GSD, which has hence yielded limited RCM efforts in the context of offshore software development outsourcing environment.
B. EXISTING APPROACHES FOR EVIDENCE BASED STUDIES
In order to conduct evidence-based study, systematic literature review (SLR) is an important research approach. Kitchenham et al. [28] proposed a method in order to integrate the practical experience and human values related to a specific research problem in the domain of software engineering. Dyba et al. [29] define the core five phases to collect the evidence based data related to a specific research topic. The phases include: (i) ''Converting a relevant problem or information need into an answerable question'', (ii) ''Searching the literature for the best available evidence to answer the question'', (iii) ''Critically appraising the evidence for its validity, impact, and applicability'', (iv) ''Integrating the appraised evidence with practical experience, and the values and circumstances of the customer to make decisions about practice'', and (v) ''Evaluating software development performance and seeking ways to improve it''. Several other studies were conducted in order to refine the SLR approach such as, Zhang et al. [30] conducted a study to define the search process in order to collect the most related literature to the research problem. They proposed two important steps (i.e. ''quasi-gold stand'' and ''quasi-sensitivity) for assisting the researchers to improve their search mechanisms in order to conduct the evidence-based study. The methods assist the researchers to develop and evaluate their searching process. Furthermore, Afzal et al. [31] conducted an SLR study and identify the methods of software test improvement. We noted that they search related literature using three different steps. In first step, they collect data using digital libraries and perform all the phases of tollgate approach to refine the collected literature. In second step, they contact with the authors of final selected studies of the first step by considering the Email ids mentioned in the paper. The authors were requested to provide the published research work related to the research problem domain. In third step of data collection, they used snowballing approach by considering the references list of the final selected studies of first and second step. However, we used the same process to collect the data in order to address the research question of this study.
C. EXISTING RCM EVIDENCE BASED STUDIES
We found that very few evidence-based studies conducted to address the problems of software requirements change process. Ramzan and Ikram [13] conducted an evidence based study and identify the different roles, activities and artifacts of RCM process. They underlined that requirements change management process is not yet standardized. They further stated that different frameworks or models were developed to assist the software organizations in order to address the RCM process but they don't have any common format. Lack of a formal RCM process causes the lack of RCM in software industry. Similarly, Minhas and Zulfiqar [25] conducted an SLR study and proposed a framework on the bases of existing literature to address the RCM problems. They underlined communication and coordination is an important activity to manage the demanded requirements changes, but there is no comprehensive method to assist the software organizations to fix this problem effectively. They further mentioned that due to physical separation of GSD, the communication and coordination is more complicated for overseas practitioners in order to manage the RCM activities successfully. A recent SLR study conducted by Shalinka and Lai [6] indicated various aspects of RCM such as the cause of change in requirements, what process are available to address the demanded requirements changes, what tools and techniques are used for RCM. This study shed light on the current available tools used to address the RCM problem in the context of collocated software development environment.
In summary, we didn't find any study that explore the best practices by using systematic literature review and questionnaire survey with industry experts in the domain of GSD. Akbar et al. [19] , conducted an SLR study reporting critical success factors of RCM process in the domain of GSD. However, the current study investigates the best practices which are significant for the success of RCM process in GSD. The effective management of demanded requirements changes are significant for the success and progress of GSD organizations [12] , [32] .
III. RESEARCH METHODOLOGY
In first step of this study, a systematic literature review (SLR) approach is used to identify the best practices from the existing literature of RCM and GSD. An SLR is a secondary study which is used to analyze, identify and evaluate the literature of a specific research topic in a systematic way [33] . VOLUME 7, 2019 Based on the SLR findings, an empirical study (questionnaire survey) was conducted to validate the findings of SRL. Both methodologies are briefly discussed in subsequent sections.
A. SYSTEMATIC LITERATURE REVIEW
The process of systematic literature review (SLR) [33] is a method of data collection about a particular research domain. SLR is a well-defined and precise method to identify, evaluate and analyze the published primary studies in order to investigate some particular study questions. SLR is different from ordinary literature review being properly planned and logically performed. All existing evidences on a particular study question in findings, evaluating and summarizing, an SLR present a greater level of validity through its systematic process of findings. The protocols of systematic review were written to explain the review plan, and the said protocols are specifically illustrated in a technical report [30] . The main phases of SLR methodology are identify, classify, and assess the existing literature related to a specific research field using inclusion and exclusion methods [29] - [31] . Kitchenham and Charters [33] described that there are three key phases in SLR i.e. planning the review, conducting the review, and reporting the review (Figure 2 ). The researchers have been utilized the SLR process in different domains [34] - [36] . Khan et al. [35] conducted an SLR study to identify the human related success factors and challenges in the context of GSD. Niazi et al. [36] conducted an SLR to identify the success factors of software project management in the domain of GSD.
All authors have participated in conducting three key phases of SLR. Inter-rater reliability analysis was conducted during the first and last selection phases of SLR to eliminate personal biasness. The results of the inter-rater reliability analysis were appeared in Section 3.2.2. We have followed all of the stages concerning with three phases of SLR, as shown in Figure1.
1) STEP 1: PLANNING THE REVIEW
We proposed research questions for this review related to our study objectives. So, we selected the suitable data warehouses, described the search strings, defined criteria for inclusion/ exclusion articles, and also defined quality assessment criteria to address the proposed questions. The steps of the planning phase are defined in subsequent sections.
a: RESEARCH QUESTIONS
The present study focused on the best practices of RCM process implementation in GSD context. The following research questions were developed to address the objectives of this study:
RQ1: What are the best practices reported in the literature for the implementation of RCM activities in GSD?
RQ2: Are the investigated best practices related to client and vendor GSD organizations? RQ3: What are the best practices identified from questionnaire survey study with real-world practitioners? In order to address the proposed research questions of the study, the potential primary studies are very significant [30] . Afzal et al. [31] suggested that appropriate search process is important for searching the related studies. They further highlighted that the appropriate search mechanism is helpful for the collection of related material which is effective to address the research questions of the study. In search process, selection of appropriate data sources and search mechanism is important. The search process is comprising on data sources and search string.
i) DATA SOURCES
Afzal et al. [31] and Zhang et al. [30] underlined that most of existing SLR studies used automated search (i.e. search through web engines provided by digital repositories) for data collection. Therefore, several existing SLR studies of software engineering have also used manual search process e.g. [31] . However, by following the suggestions of Zheng et al. [30] in this study, we apply both automated and manual search methods.
• Manual Search: For applying the manual search process, we follow the concepts of Quasi-Gold Standard (QGS).
The QGS renders those primary studies that are perfectly related to the domain of the research questions. Initially, we reviewed the data available on Research Gate (https://www.researchgate.net) for manually searching the related studies. We also reviewed the papers of special issues published in the journals and conferences related to our study domain. The studies were also searched by authors' contacts. In addition, we applied snowballing approach to select the primary studies by scanning the references of the primary studies selected in manual search and automated search.
• Search From Digital libraries: The second process of data collection adopted in this study is automated search. In automated search process, an optimized search string is used to find the most related literature [30] , [37] , [38] . Therefore, a total of seven digital repositories were selected based on our research experience and suggestions provided by Zhang et al. [30] and Chen et al. [38] . For extracting the related literature from the selected digital libraries, we developed an appropriate search string in the light of the proposed research questions of this study. By following the guidelines of Zhang et al. [30] the search strings were developed using the key search terms used in the research questions and their alternative words. The alternative words of the search terms were based on the existing research articles of RCM and GSD selected with manual search process [SP1, SP2, SP3, SP6, SP13]. The main keywords and their alternatives were concatenated using the Boolean ''OR'' and ''AND'' operators to formulate the search strings. The search mechanisms of the selected digital sources are not same.
Therefor the search string is formulated according to the requirement of a particular digital library. Table 1 shows the elements of the search string.
c: INCLUSION CRITERIA
By following the criteria used by other researchers [31] , [35] , [36] , we have applied the following conditions for data inclusion: (i) articles should be in conference, journal or book chapter, (ii) articles should describe requirements change management and requirements engineering process in GSD domain, (iii) articles that describe the challenges, best practices and success factors of requirements change management process in GSD environment (iv) articles that describe the relationship between requirements change management project quality, minimize failure risks, and customers' satisfaction (v) articles that describe motivation in adoption of requirements change management process.
d: EXCLUSION CRITERIA
In order to exclude the irrelevant literature that is collected in data collection process, we used the following data exclusion criteria [11] , [30] , [31] : (i) Articles that are unrelated according to the research questions, (ii) Articles that do not describe software requirements change management process in detail, (iii) Articles that do not describe challenges, best practices or success factors of requirements change management process in the context of GSD, (iv) Articles were rejected that were not in English language (v) redundant articles were not considered as well.
e: STUDY QUALITY ASSESSMENT
The quality assessment (QA) of the selected studies and data exclusion were conducted simultaneously. A checklist was created to evaluate the quantitative and qualitative assessments of the selected primary studies. The format of the checklist is summarized in Table 2 and was created according to the instructions provided in [11] , [35] , [36] . The QA checklist contains five questions (QA1-QA5). For all questions, the assessment was made as follow: (i) if an article covers the full answer of the checklist question it will be assigned 1 score, ii) if an article covers partial answer of the checklist question, it will be assigned 0.5 score, and iii) if the article do not covers the question provided in checklist then it will be assigned 0 score. The purpose of quality assessment is to check the potential of selected primary studies towards the assessment of study research questions. Therefore, the score assessed for each primary study is given in Appendix-C.
2) STEP 2: CONDUCTING THE REVIEW a: COLLECTION AND SELECTION OF PRIMARY STUDIES
The data was collected in four different phases. Tollgate approach proposed by Afzal et al. [31] was used to refine VOLUME 7, 2019 FIGURE 2. Final selected studies by employing tollgate approach. the total selected studies ( Figure 2 ). In first phase, we select primary studies through manual search by using ResearchGate. In second phase, we apply search string on the selected digital libraries. After selecting the total studies from both Research-Gate and through digital libraries, we followed the guidelines of Afzal et al. [31] and find the authors' contacts of the selected primary studies. An email was sent to get the related published material from the authors. In final phase, we applied snowball sampling technique by scanning reference lists of selected primary studies. In snowball sampling, we applied both forward (the studies in which the paper is cited) and backward sampling (studies cited in the paper i.e. reference list of the paper).
The tollgate approach was applied on all the studies collected in four phases. The final selected studies along with selection criteria are presented in Figure 2 .
Initially, 9 studies are manually collected by following the guidelines of Quasi-Gold Standard [39] . In second phase of data collection, a total of 2113 studies are collected from the selected digital repositories by applying the search strings (Section 3.1.1.3), inclusion criteria (Section 3.1.1.4), and exclusion criteria (Section 2.1.1.5). The tollgate approach [31] shortlisted 82 primary studies, which correspond to 3.88% of the total extracted studies, as shown in Figure 2 . In the third phase of data collection, a total of 21 studies are collected through the contact with authors (using their email addresses mentioned in published articles). By applying the phases of tollgate approach, finally 13 studies are selected for further SLR data extraction. In addition, by applying the snowball sampling technique, a total of 67 studies are collected and after applying the tollgate approach upon fourth phase of data collection, 32 studies are selected for the use of data extraction in order to address the research questions of this study. Finally, 136 (9 + 82 + 13 + 32) studies selected for data extraction process. The quality of the selected studies is evaluated using the selected QA criteria (Section 3.1.1.6). A list of primary studies is given in Appendix C. Every selected primary study was labeled as [PS] to indicate it as the SLR study.
b: DATA EXTRACTION AND SYNTHESIS
To answer the research questions, we extracted the following data from each of the selected primary studies.
• Publication year (section 3.1. Table 3) In data extraction process, first two authors of this study were continuously involved. However, in order to validate and remove the biasness of the data extraction team, last three authors of this study were involved. Randomly select the studies and perform all the phases of tollgate approach ( Figure 2 ) and validate the data extracted from those studies.
In addition, inter-rater reliability analyses were conducted to eliminate interpersonal bias. Three independent external reviewers were randomly selected to apply the first phase (Ph-1) of the tollgate process [31] , and then applied the other phases (Ph-2 to Ph-5) of the tollgate process and QA criteria. We calculated the values of Kendall's nonparametric coefficient of concordance (W) [31] to assess the inter-rater agreement among reviewers. The values of W ranged from 0 to 1, where W = 0 indicates complete disagreement and W = 1 indicates total agreement among reviewers. For 10 randomly selected studies, W = 0.80 (p = 0. 003), which indicates significant agreement between the authors and external reviewers. However, a list of best practices was develop using the data obtained from the 136 selected primary studies. The research questions were evaluated using the data obtained from the selected studies.
3) STEP 3: REPORTING THE REVIEW a: QUALITY ASSESSMENT OF PRIMARY SELECTED STUDIES
The QA score for each selected primary study was determined based on the five QA questions (section 3.1.1.6). The cumulative score of each QA question was calculated and given in Appendix-C. The results show that 81% of the selected primary studies scored ≥ 60% against the QA questions indicating that the selected primary studies are significant to address the research questions of this study. In addition, we used 50% QA score as a threshold for selecting primary studies, as shown in Appendix-C. 
b: TEMPORAL DISTRIBUTION OF THE SELECTED PRIMARY STUDIES
Publication year and research methods used in the final selected studies are presented in Figure 3 . The selected studies were published within the period of 2000-2018. The publication period was further divided into two sub-periods i.e. 2000 to 2009 and 2010 to 2018. Out of 136 total selected studies, 46 (33.82%) selected studies from the first sub-period and 90 (66.18%) studies from the second sub-period were published. Hence, there has been a 32.36% increase in the number of research publications related to RCM and GSD over the last sub-period. The increasing publication rate indicates the significance of RCM in the GSD environment.
c: RESEARCH METHODS USED IN PRIMARY SELECTED STUDIES
The final SLR articles consist of 49 (36%) questionnaire surveys (QS), 34 (25%) case studies (CS), 20 (15%) grounded theories (GT), 10 (7%) content analyses (CA), 5 (4%) action research (AR) studies, and 18 (13%) mixed methods (MM) studies, as shown in Figure 4 .
The calculation shows that QS (35%), CS (22%), GT (13%), CA (11%), AR (2%) and MM (17%) were published in first sub-period (i.e. 2001-2009), and QS (37%), CS (27%), GT (16%), CA (6%), AR (4%) and MM (11%) were published in second sub-period (i.e. 2010-2018). The analyzed results of questionnaire survey show that the QS is the highest adopted research methodology and CS is the second highest adopted research methodology in the selected primary studies in both sub-periods.
B. EMPIRICAL DATA COLLECTION 1) SURVEY QUESTIONNAIRE DEVELOPMENT
We have developed an online survey questionnaire in order to validate the findings of the literature (section-3) and explored additional best practices of RCM in GSD. The survey method enables us to collect data from large targeted population [40] . Moreover, survey method is capable to collect the data that is difficult using the observational research approaches [41] .
The close and open-ended questions of RCM best practices were included in the questionnaire in order to collect the data from the practitioners and the researchers. The survey questions were based on the 46 best practices investigated during the literature review. The five-pointed Likert scale was used with the following possible responses: ''strongly agree, agree, neutral, disagree, and strongly disagree''. According to Finstad [41] , it is important to consider the neutral response in the five-pointed Likert scale as it is possible that respondents might have neutral feelings about a specific statement or question. If there is no neutral option then it is possible to force the survey respondent for biased decision (negative or positive) [42] .
2) PILOT TESTING OF SURVEY QUESTIONNAIRE
Piloting of the survey instrument was conducted with three different real-world practitioners. The questionnaire was updated based on the feedback received during the pilot study. The final survey questionnaire consists of the respondents' demographic details and the best practices of RCM activities. It was used to ensure that the collected data will only be used for the research purpose and will not be shared with any third party under any circumstance. A sample of updated survey questionnaire is provided in Appendix A.
3) DATA SOURCES
The aim of this study is to investigate the best practices of requirements change management in the domain of GSD. It was critical to collect the data from the practitioners having expertise in requirements change as well as GSD. The data sampling was conducted using the snowball sampling technique [36] , [49] . Different methods were used to approach the population of this study, i.e. Email, Facebook, LinkedIn, and ResearchGate. The online data was collected from June-2018 to September-2018. We have collected a total of 131 survey responses and manually checked to identify the incomplete entries. During manual checking, we found that 15 responses were not completed. However, 116 complete survey response were used for further analysis. The positions of the survey participants included: software practitioners, academic researchers and organizational management experts. The details of the survey respondents are provided in Appendix B.
4) SURVEY DATA ANALYSIS
A frequency analysis method is employed to analyze the descriptive data. The frequency tables were used to represent the frequencies and percentages of the data collected from survey respondents. Frequency analysis approach is useful for investigation of variable groups and for ordinal and numeric data [43] . To assess the importance of the investigated best practices, we checked the respondents' agreement to each identified best practice. The frequency analysis method has been utilized by different researchers in a variety of study domains [14] , [35] , [36] .
IV. STUDY FINDINGS
This section revolved the results corresponding to research questions of this study. The results of this study are ordinal in nature, though the chi-square test with linier by linier association was adopted in order to estimate the significant variances between the identified best practices of RCM in GSD. Bland [44] underlined that the linier by linier association test is more useful to assess the significant differences between the variables as it is more trustworthy than Pearson chi-square test.
A. SLR FINDINGS 1) INVESTIGATED BEST PRACTICES ALONG WITH FREQUENCY ANALYSIS
This section contains the findings of SLR study. All the investigated best practices are presented in Table 3 and frequency analysis is presented in Figure 5 .
BP1 (Adopt a well-defined process to manage the requirements) is the highly reported best practice for the successful execution of RCM activities in the context of GSD. According to Bibi et al.
[SP8], a process provides a road map to implement the demanded requirements effectively. Bano et al. [SP14] suggested that, to successfully implement the demanded requirements, a well-defined process is significant to guide from requirements elicitation to implementation phases. In addition, Kavanagh et al. [SP88] revealed that the poor analysis of the scope of demanded changes could cause the poor estimation of time, cost and effort that could push the project towards the failure. Though, in order to manage the software requirements effectively, the organization should adopt a well-defined process to manage the requirements at overseas sites.
BP3 (Organizational management commitment to support the RCM process activities) was considered a significant best practice by the 56% of the selected primary studies. The change in requirements could frequently occur during the software development life cycle and it is important that the organizational management commit and support the RCM process activities [SP4].
Tomyim and Pohthong [SP128] indicated that the participation of higher and lower level organizational management VOLUME 7, 2019 is essential to effectively implement the RCM activities. In addition, Mighetti and Hadad [SP10] emphasized that the participation and commitment of the organizational management could be important for pure requirements collection and change management. Aranda et al. [SP12] indicated that for successful execution of RCM activities, the organizational management should actively participate and commit to provide the support to team members. BP12 (Develop a criterion for task allocation among the distributed sites) was considered as a significant best practice for the effective execution of RCM process at overseas sites. Kazi [SP18] highlighted that it is vital to assign particular task and responsibilities to the right team members.
Moreover, Chitchyan et al.
[SP19] emphasized that the tasks for every involved team member should be defined clearly which is important for monitoring and executing the misconceptions that could occur during the implementation of RCM activities across the geographically distributed development sites. Khan et al. [SP28] , indicated that a well-defined task allocation criterion should be developed to assign the right task to the right and appropriate team member at right time.
BP13 (Deploy the risk management practices throughout the RCM process) was reported by 54% of the selected primary articles. Hussain and Zowghi [SP34] indicated that identification and management of RCM risk is significant as it directly affects the budget, time, and quality of the system. Wiredu [SP30] underlined that the time and budget are the key factors of software systems that might affect during the RCM process and potential risks could occur. Ghosh and Varghese [LT51] emphasized that the inability to address relevant risks would definitely cause a project failure. However, in order to effectively and efficiently manage the RCM process risk, the well-defined risk management practices should be employed.
BP15 (Use advance and common communication infrastructure among the GSD sites) has been considered as an important practice for the successful implementation of RCM process in the context of GSD. 
2) CLASSIFICATION OF INVESTIGATED BEST PRACTICES BASED ON ORGANIZATION TYPES
We analyze the relationship among both types (client and vendor) organizations by critically reviewing the selected studies. We observe that, from the total of 136 selected primary studies, 64 were related to client organizations and 72 to vendor GSD organizations. In order to analyze the significant difference between the identified best practices with respect to client and vendor GSD organization, chi-square approach is adopted as presented in Table 4 .
Various existing studies also employ chi-square test in order to analyze the significant difference such as Khan et al. [35] conducted a study reported the barriers of software process improvement (SPI) in the domain of GSD. They further apply chi-square test to check the significant difference among the SPI barriers with respect to client and vendor GSD organizations. Shameem et al. [45] reported success factors of agile process in distributed environment. They used chi-square test in order to check the significant difference among the reported success factors with respect to client and vendor organizations. However, by following the guidelines of Khan et al. [35] and Shameem et al. [45] , we classify the identified best practices of RCM process in both client and vendor organizations as presented in Table 4 . However, we developed the following hypothesis in order to check the significant variances between the RCM best practices:
Null hypothesis (H0): There is no significant variance between the best practices with respect to client and vendor GSD organizations.
Alternate hypothesis (H1): There is a significant variance between the best practices with respect to client and vendor GSD organizations.
If the significance value ''p'' of any best practices is >0.05, then H0 will be accepted, else H1 is accepted. The results of client -vendor classification is shown in Table 4 . Table 4 demonstrated that there is no significant difference between the identified RCM best practices with respect to VOLUME 7, 2019 client and vendor organization except BP6 (Develop a process to make sure the involvement of the key stakeholders in RCM activities, p=0.032), BP7 (Regularly observe the activities involve in the RCM process, p=0.049) and BP22 (A mechanism established to monitor the RCM progress of each staff member, p=0.044). The chi-square test revolved that H0 is accepted for all the investigated best practices except of three which are BP6, BP7 and BP22.
We observed that BP6 (Develop a process to make sure the involvement of the key stakeholders in RCM activities) is more significant to vendor organizations. This specified that, it more significant for the vendor GSD organization to develop a process to make sure the involvement of the key stakeholders in RCM activities. Belias and Koustelios [SP87] indicated that for employing the RCM activities rich communication and collaboration is required among all the stakeholders. They further argued that as the development activities are carried out at vendor organizations, so the vendor organization should develop a comprehensive process to make sure the involvement of the stakeholders during the implementation of RCM activities. Kandjani et al. [SP40] and Hashmi [SP80] also highlighted the importance of stakeholder involvement in vendor organization during requirements management activities. We further observed that BP7 (Regularly observe the activities involve in the RCM process) is highly reported in client GSD organizations.
This renders that as the RCM activities are implemented in vendor organization by following the instruction of clients, so client organizations should observe the RCM implementation activities on regular bases. Markwardt et al. [SP79] suggested that the regular observation of RCM activities is significant for extracting exact results. Lavazza and Valetto [SP72] also highlighted that the standout meetings with practitioners is critical for executing the RCM activities in right direction. BP22 (A mechanism established to monitor the RCM progress of each staff member) is highly reported in vendor organizations category. Damian and Zowghi [SP76] emphasized that as the development activities are performed at vendor GSD organization, thought the vendor organization should establish a procedure to monitor the RCM exercise of RCM practitioners. Deaconu [SP70] underlined that for effective and efficient implementation of RCM activities, the vendor organizations should keenly observe the performance of RCM team members on regular bases.
The results of chi-square test indicated that BP9 (Use standards to evaluate the progress of RCM activities, 41% and 40%), BP13 (Deploy the risk management practices throughout the RCM process, 58% and 57%), BP15 (Use advance and common communication infrastructure among the GSD sites, 40% and 43%), BP27 (Develop change control policies, 36% and 36%), BP28 (Develop a change control board that could assist to manage the RCM activities across the distributed sites, 58% and 58%), BP29 (Establish a technical infrastructure to formally implement the activities made by the change control board, 36% and 33%), and BP46 (Management is willing to participate in assessment meetings and RCM process improvement workshops, 38% and 39%) were declared as the most common reported best practices for the implementation of RCM activities in both client and vendor GSD organizations.
B. RESULTS OF THE EMPIRICAL STUDY
The results of empirical investigation are presented in this section.
1) BEST PRACTICES INVESTIGATED IN THE EMPIRICAL STUDY
In order to conduct the empirical study, we develop a survey questionnaire based on the identified RCM best practices from SLR study. The results of empirical study are presented in Table 5 . The responses are categorized into three types of responses: ''Positive'' (''strongly agree and agree''), ''Negative'' (''strongly disagree and disagree''), and ''Neutral.'' The ''positive category'' shows the proportion of the participants who agreed with the investigated challenging factors in the SLR. The ''negative category'' represents the percentage of the participants who did not agree with the identified challenging factors. The neutral category indicates the respondents who were unaware or unsure of the impact of the factors. Kitchenham and Pfleeger [43] underlined that the natural category is important to get the unbiased results. They further stated that without the neutral category, the respondents are bound to make one sided decision (negative or positive).
According to the analyzed results of survey respondents (Table 5) , BP15 (Use advance and common communication infrastructure among the GSD sites, 93%) is declared as the most significant best practice for the successful implementation of RCM activities in the context of GSD. Requirements engineering and management are considered as the communication and collaboration-oriented phases of software development life cycle. As in GSD, the development activities are carried out across the geographical boundaries, which causes the barriers in frequent and effective communication due to the language differences, cultural differences, tools and technologies differences and time-zone differences [SP3, SP7]. According to the RCM practitioners, common communication infrastructure is significant in order to make the communication among overseas sites more effective. Alsahli et al. [SP105] and Desouza et al.
[SP112] also highlighted the importance of common communication between the geographically distributed sites. We further noted that BP28 (Develop a change control board that could assist to manage the RCM activities across the distributed sites, 91%) is declared as the second most important best practice to successfully execute the RCM process at GSD environment.
The change control board is helpful to make available the requisites of RCM process Desouza et al. [SP112] . According to the RCM practitioners, change control board should be developed to assist the overseas sites for successful execution of RCM activities in GSD environment. The significance We observed that BP35 (Develop a mechanism to analyze the impact of demanded requirements change, 88%) is reported as the third most significant best practice for the successful execution of RCM process in GSD environment. The impact of demanded change is significant in order to assess the required effort, cost and time. Thissen et al.
[SP124] indicated that the lack of impact analysis causes the time and budget overrun, so ultimately it leads the project to failure. According to Khan et al. [SP119] the impact analysis at overseas sites is significant to determine the scope of demanded changes, and the accurate scope determination helpful to access the required time, cost and effort at GSD sites. They further underlined that the impact analysis is also helpful to know about which GSD site is affected to what level with demanded changes. We observed that BP16 (Establish and maintain requirements changes repository using cloud infrastructure, 16%), BP27 (Develop change control policies), BP29 (Establish a technical infrastructure to formally implement the activities made by the change control board), and BP36 (Find the root causes of requirements changes) were the highest reported best practices in negative category.
This indicated that the 16% survey respondents did not agree with BP16, BP27, BP29 and BP36 as the best practices for RCM process implementation in the context of GSD. BP20 (Provide a well establish infrastructure that can encourage the team member to participate in the RCM process, 15%) is declared as the second most significant best practice in negative category.
In neutral category, BP3 (Organizational management commitment to support the RCM process activities, 18%), BP6 (Develop a process to make sure the involvement of the key stakeholders in RCM activities, 18%), and BP38 (Develop a process to make sure the involvement of the key stakeholders in RCM activities, 18%) were the highest reported best practices. This revolved that 18% of the survey respondents are unsure about the effect of BP3, BP6 and BP38. We further noted that BP4 (Performance measurement and continuous improvement, 17%), BP17 (Use advance and common RCM application, tools and standards across the distributed sites, 17%), BP24 (Promote RCM process awareness among process team members, 17%), BP39 (Conduct training sessions for remote team members in order to resolve cultural, linguistic and behavioral issues), BP43 (Teaching the RCM team members to learn about the distributed RCM process, 17%) and BP45 (Management establishes RCM practices as an integral part of the software development process, 17%) were declared as the second most significant best practices in neutral category.
2) CATEGORIZATION OF CLIENT-VENDOR FIRMS BEST PRACTICES INVESTIGATED IN THE EMPIRICAL STUDY
During the survey data collection, the participants were requested through the questionnaire to mark and explain the type of business (''client or vendor'') of their organization in GSD context. The analysis result demonstrated that majority of the survey participants were from developing countries (such as China, India, Pakistan and Malaysia (Appendix-B) and they marked as vendor organizations. From the total of 116 survey respondents, 47 were from client organizations and 69 were belong to vendor organizations. It revolved that the developing countries are the hub of offshore software development outsourcing. In order to check the significant difference between the investigated best practices with respect to client and vendor GSD organizations, we employ chi-square test. However, we developed the following hypothesis in order to check the significant difference between the RCM best practices with respect to client and vendor organizations:
Null hypothesis (H0): There is no significant difference between the investigated best practices with respect to client and vendor GSD organizations.
Alternate hypothesis (H1): There is significant variance between the investigated best practices with respect to client and vendor GSD organizations.
If the significance value ''p'' of any best practice is >0.05, then H0 will be accepted, else H1 is accepted. The results of client-vendor classification based on empirical study is presented in Table 6 .
According to the analyzed results of questionnaire survey study, there is no significant difference between the investigated RCM best practices with respect to client and vendor GSD organizations. This renders that H0 is accepted and the alternative hypothesis H1 is rejected.
The presented results in Table 6 indicated that BP11 (Proper planning for the implementation of RCM activities in distributed sites, 72% and 71%), BP12 (Develop a criteria for task allocation among the distributed sites, 85% and 87%), BP13 (Deploy the risk management practices throughout the RCM process, 77% and 78%), BP21 (Detail RCM process information, 72% and 70%), BP24 (Promote RCM process awareness among process team members, 72% and 72%), BP34 (Follow the concepts of change management maturity models to monitor the progress of key RCM activities, 87% and 86%), and BP38 (Develop criteria for evaluating requirements management tools, 70% and 70%) were the most common reported RCM best practices in both types of GSD organizations client and vendor, respectively. We observed that BP30 (Make sure the participation of stakeholders from each knowledge area of the project in the change control board, 91%) is the highest cited best practice according to the participants of questionnaire survey study.
The practices of requirements engineering and RCM are communicative and collaborative. However, the involvement of all the stakeholders is very significant for requirements elicitation and requirements change management. In literature, various researchers highlighted the significance of stakeholders' involvement in RCM process [SP17, SP33]. Furthermore, we noted that BP15 (Use advance and common communication infrastructure among the GSD sites, 87%), BP34 (Follow the concepts of change management maturity models to monitor the progress of key RCM activities, 87%), BP37 (Conduct training sessions for remote team members in order to resolve cultural, linguistic and behavioral issues, 87%), and BP41 (Create roles, relationships and rules) for facilitate the coordination and control over geographical, temporal and cultural distance, 87% are declared as the second most significant best practices for the successful implementation of RCM activities in the context of GSD environment.
BP15 (Use advanced and common communication infrastructure among the GSD sites, 97%) is declared as the most significant best practice for effectively implementation of RCM practices in offshore software development outsourcing environment. A rich communication is required for pure requirements collection and management process. Ramesh et al. [SP121] argued that for the successful execution of RCM activities in GSD environment, frequent communication between the overseas sites are significant. Khan et al.
[SP119] and Tomyim et al.
[SP128] also highlighted the significance of effective communication infrastructure between the GSD sites. However, according to the practitioners and researchers, an advanced and effective communication infrastructure is indispensable. We further noted that BP28 (Develop a change control board that could assist to manage the RCM activities across the distributed sites, 96%) is declared as the second most significant best practice for the successful implementation of RCM activities in the domain of GSD. Niazi et al. [SP94] highlighted that the effective change control board is very significant to make available all the resources required to RCM practitioners for effectively implement the RCM activities. They further stated that establishment of change control board at overseas sites are helpful to share the particular RCM information among geographically distributed teams. Patil and Ade [SP98] also highlighted the significance of change control boards at overseas sites.
In addition, we categorized the investigated best practices into client and vendor organizations by following the model developed by Khan et al. [35] , Shameem et al. [45] and Ramasubbu [21] . We have calculated the percentage of all the identified best practices as presented in Table 6 and map them based on their frequency level. For example, according to VOLUME 7, 2019 TABLE 8. Rank order correlation between two data sets.
FIGURE 7.
Scatter plot of best practices ranks obtain from both data sets. Table 6 , BP1 is reported 52% in client organizations category and 61% in vendor organizations category. Though, BP1 is mapped in vendor organizations category due to the high frequency than client organizations category. By following the same criteria, all the identified best practices were mapped into client and vendor GSD organizations as presented in Figure 6 . The mapping results show that majority of the investigated best practices are more significant to vendor GSD organizations.
C. COMPARISON OF SLR AND EMPIRICAL STUDY
The best practices identified in SLR study were marked against the best practices identified in real-world practices [35] , [36] . In SLR study, the percentage analysis is used to determine the frequency of occurrence of each investigated best practice. However, in order to determine the frequency of occurrence for RCM best practices, in questionnaire survey study five point Likert scale is used (i.e. Positive (strongly agree, agree), negative (strongly disagree, disagree). The positive category represents the survey respondents who are agreed with the reported best practices, as they provide guidelines for the successful implementation of RCM activities in the context of GSD. Though, as the frequencies determined in SLR study were cumulative and the frequencies determined in survey study were subjective, a common measurement is required to scale these frequencies with respect to another to investigate the correlation [35] , [36] , [46] which is shown in Table 7 .
Different other techniques are available, but the Spearman correlation coefficient approach offers a clear and concise technique to estimate the similarities among two data sets [36] . It provides the linear dependence among two variables with the value, ranging from −1 to +1, where 1 representing a total dependency.
We analyzed the data using ''Spearman's rank-order correlation'' to measure the significant difference between ranks of best practices obtained in SLR and survey studies. ''Spearman's correlation coefficient'' is found 0.522 which indicates a moderate positive correlation among the rankings obtained from both data sets (i.e. ''SLR and empirical''). The significant value, p = 0.003, demonstrates that the correlation between both data sets is statistically significant. The results are presented in Table 8 and a scatter plot is shown in Figure 7 . In addition to Spearman's correlation analysis, independent sample t-test is used to assess the mean difference between both data sets ( Table 9 and Table 10 ). We calculate the significant differences by applying Levene's test for the best practices rankings between the both data sets. The t-test results (t = 0.618 and p = 0.075< 0.1) as presented in Table 9 , revolved that there is a significant difference between the rankings of the best practices in both data sets. For example, BP1 (Adopt a well-defined process to manage the requirements) is ranked 3 rd in ''SLR'' and 5 th in ''empirical study''. Therefore, BP1 is considered by researchers as more significant than as real-world practitioners. Similarly, the ranking orders of BP3, BP11 and BP24 are vary significantly between both data sets (i.e. ''SLR and empirical''). The results of group data are presented in Table 10 .
D. CRITICAL PRACTICES
According to Niazi et al. [47] , the organizational management has to pay more attention to address the factors declared as critical in order to achieve the desired business objectives. According to Niazi et al. [47] and Khan et al. [35] , critical factors are presenting the key business areas where organizations must need to focus. In this paper, we adopted the criteria of a practice having frequency ≥50% as a critical and similar criteria have already been used by other researchers in different other domains [11] , [34] , [35] , [46] .
However, according to Table 3 , following 9 best practices were classified as most critical for RCM implementation in both data sets (i.e. SLR and empirical) (Figure 8 ): BP1 (adopt a well-defined process to manage the requirements), BP3 (organizational management commitment to support the RCM process activities), BP12 (Develop a criteria for task allocation among the distributed sites), BP13 (deploy the risk management practices throughout the RCM process), BP15 (use advance and common communication infrastructure among the GSD sites), BP24 (promote RCM process awareness among process team members), BP28 (develop a change control board that could assist to manage the RCM activities across the distributed sites), BP35 (develop a mechanism to analyze the impact of demanded requirements change) and BP39 (Conduct training sessions for remote team members in order to resolve cultural, linguistic and behavioral issues).
E. ADDITIONAL BEST PRACTICES
The developed survey instrument is broadly categorized into two parts: close ended and open ended. The close ended part consists of the best practices identified through SLR study. The purpose of this part is to validate the best practices, identified through SLR with real-world practitioners. In second part (open ended), we requested to the survey participants to add the additional best practices which are not enlisted in the closed ended part of the questionnaire. Though, we found 24 additional best practices from the practitioners which are significant for successful implementation of RCM activities in the context of GSD. All the best practices are carefully reviewed, rephrased and enlisted in Table 11 .
F. MAPPING OF BEST PRACTICES IN A THEORETICAL FRAMEWORK
Ramasubbu [21] developed a framework by categorizing the frameworks into six key areas of software process VOLUME 7, 2019 improvements. The six are: ''project administration'', ''coordination'', ''software methodology'', ''human resources management'', ''knowledge integration'', and ''technology factors''. Shameem et al. [45] and Khan et al. [35] also categorized the influencing software process improvement into six categories proposed by Ramsaubbu. The current study is conducted to improve the requirements change management process activities in the context of GSD. We also used the same categories to classify the investigated best practices into a robust framework.
The mapping process is done by the first two authors of the paper as well two industrial experts invited from NetSol Technologies-Pakistan and AMAZON-India and one senior researcher from King Fahd University of Petroleum and Minerals Saudi Arabia. All the identified best practices were mapped with respect to the impact of each best practice and based on the understanding of the mapping team. The mapping result is presented in Figure 9 .
We believe that this mapping will serve as knowledge based for the practitioners working with RCM in GSD environment and will help them to address the complexities of RCM process in the context of GSD. In addition, mapping of the best practices is also significant for the researchers, as they can focus on the future research in the most priority areas of RCM in GSD domain. The objective of our mapping is to provide the organizations with the body of knowledge that can help for the successful implementation of RCM activities in GSD projects.
In order to remove the researchers' bias, we performed inter-rater reliability analysis. For the purpose, two external intended experts were invited and asked to validate the categorization process. We provided them the rough set of the practices and asked them to map to relevant CSFs and CCHs. They selected first 35 best practices and mapped them to the six categories according to their understanding. We calculated the values of Kendall's nonparametric coefficient of concordance (W) [38] to assess the inter-rater agreement between mapping team and independent experts. The result of Kendall's nonparametric coefficient of concordance W = 0.89 (p = 0.0023), demonstrate that there is a strong agreement between the mapping team and independent experts.
V. SUMMARY AND DISCUSSION
The aim of this study is to investigate the best practices of requirements change management in the domain of GSD. The findings provide a body of knowledge to both researchers and practitioners that can help them to successfully implement the RCM process in the context of GSD. The identified best practices present certain key areas that practitioners need to focus in order to improve the implementation of the RCM process in GSD environment. The final goal of this research work is to propose a maturity model that could help the software development firms toward the successful implementation and management of RCM activities in GSD environment. In order to address the research questions, we investigate an extensive set of literature in a systematic way and 46 best practices were identified. The investigated best practices were further validated with real-world practitioners by adopting questionnaire survey approach. We believe that the investigated best practices will provide the guidelines to build effective strategies to successfully execute the RCM activities in the context of GSD. A brief summary of research questions is presented in Table 12 .
VI. STUDY IMPLICATIONS
This study presents the state-of-the-art overview of the best practices of RCM which are significant for practitioners working in the context of GSD. The study provides a theoretical framework of the investigated best practices which assist the practitioners to consider the most significant of RCM best practices in the context of GSD. Moreover, theoretical framework of the identified RCM best practices provides a body-of-knowledge for researchers to conduct future research in the domain of GSD. This theoretical framework will support the researchers and industry developers to consider the specific category of the best practices to address a particular knowledge area of RCM process in GSD context. Furthermore, this study provides a deep analysis of the investigate RCM best practices with respect to both types of GSD firms i.e. client and vendor. The identified best practices can help the RCM practitioners to consider the most significant best practices with respect to the nature of their organization. Moreover, the critical identified best practices indicate the most important knowledge areas of RCM process which need to be addressed for the success of software development process in GSD context. However, in depth analysis of the best practices help the RCM practitioners to develop the strategies in order to manage the RCM activities effectively and effectively in geographically distributed development environment.
VII. THREATS TO VALIDITY
A number of threats need to validate for this study. As, most of the SLR and empirical results were extracted by the first two authors of this study. It might be a threat towards the validity of this study because the results of two researchers VOLUME 7, 2019 could be biased and may constantly extract the wrong data. However, this threat was tried to eliminate by the participation of other authors to arbitrarily examine the phases of SLR and empirical study in order to find any issue that might exist.
Furthermore, we have conducted the ''inter-rater reliability tests'' in order to minimize the researcher's bias. Though, it is difficult for the secondary reviewers to check each and every study.
Construct validity means a scale of measurement defines the features being measured, accurately. The considered best practices were obtained from a wide range of literature and by conducting the questionnaire survey with practitioners of RCM. The opinions of the practitioner's specified that all the identified best practices relate to their RCM process. Internal validity means the overall assessment of the results. The results of the pilot research presented an adequate internal validity level. External validity means to generalize the study results. In this research, due to most of the survey participants were from Asian countries, we are not able to generalize the results. Thus, the results are not essentially presentable for other continents. Though, we are assured that the data sample was adequately illustrative.
Owing to limited available means, we are not able to say that we have used all the available digital repositories e.g. Scopus. However, according to existing SLR studies, the used repositories are sufficient to generalize the results of our study. Lastly, some significant literature might have been missed because of the large number of publications about RCM and GSD. Anyhow, this is not a systematic lapse as in other SLR studies [34] - [36] , [46] .
VIII. FUTURE WORK
The basic objective of this study is to develop a software requirements change management and implementation maturity model (SRCMIMM) that could assist the practitioners to manage the RCM process in GSD environment ( Figure 10) . In current study, we highlight the best practices of RCM process in the context of GSD. The findings of this study contributed to the development of maturity level of the proposed SRCMIMM i.e. RCM implementation guidelines.
The proposed architecture of the SRCMIMM is presented in Figure 10 i.e. based on the existing maturity model of other software engineering domains (CMMI [48] , SPIIMM [46] , IMM [49] , SOVRM [50] etc.). The SRCMIMM include three core components i.e. maturity level component, factors component (critical challenges, critical success factors), and assessment component. The Figure 10 indicate the association among the core components of SRCMIMM. The maturity level component used to evaluate the maturity level of a firm regarding the RCM process and the factors component consist of the critical factors that represent the key areas of RCM program that firms need to address. The assessment component used to assess a particular maturity level of a firm and suggest the best practices to improve the RCM capabilities of a firm. We believe that the proposed model will provide complete understanding and knowledge base to RCM practitioners for managing the requirements changes in GSD firms.
IX. CONCLUSION
Currently, GSD phenomenon is adopted rapidly by software organizations. The increasing trend in GSD encouraged us to investigate the best practices that can guide to RCM practitioners in geographically distributed development environment. We use SLR and survey questionnaire approaches to investigate 46 best practices. In both methods, nine out of the 46 best practices are identified as critical. The RCM practitioners need to pay more attention for implementation on the best practices which are declared as critical for improving the execution of RCM process activities in GSD firms.
We have also categorized the investigated best practices on the basis of their significance to client and vendor GSD firms. The results revealed that the investigated best practices are equally important to implement the RCM activities in both client and vendor GSD organizations. The key motivation for the client-vendor categorization was to provide body of knowledge to implement the RCM activities successfully in the context of GSD.
Through survey study, we noted that majority of the survey participants are agreed with the investigation of SLR. Although we observed a moderate positive correlation among the rankings of best practices in both data sets (i.e. SLR and empirical). We investigated the significant variances among the rankings of the best practices obtained from both data sets.
Moreover, the identified best practices are presented in the form of robust theoretical framework by categorizing the best practices in six core knowledge areas of process improvement. This categorization is significant for practitioners to deploy the best practices according to the challenges they faced during RCM process execution. The GSD organizations should strongly focus on the best practices that were mapped to a particular success factor or challenge. We believe that the results, analysis and conclusions of this study could be used to tackle the problems associated with the requirements change management, which is important for the success and development of GSD firms. 
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